The title salt, NH 4 + ÁH + Á2C 14 H 9 N 4 O 2 À , is composed of an ammonium cation with a strong intermolecular negatively charge-assisted hydrogen-bonded acid/ conjugate base-pair monoanion. The carboxylic acid H atom is located on an inversion center, while the N atom of the ammonium cation is located on a twofold rotation axis. In the crystal, the N-H bonds of each ammonium cation act as donors with carboxylate O-atom acceptors to form chains along the a-axis direction. The chains are linked by offset -interactions [intercentroid distances = 3.588 (2) and 3.686 (2) Å ], forming layers parallel to the ab plane.
Structure description
Tetrazoles are an interesting class of compounds that are utilized in a bioorthogonal reaction called photoclick chemistry (Ramil & Lin, 2014) . When tetrazoles are irradiated with UV light, a nitrile imine is formed which can subsequently complete a cycloaddition with olefins present in situ (Zheng et al., 2009) . After cycloaddition, a fluorescent pyrazoline is produced that can be used as a tag to monitor product formation. This technology has been successfully used to impart fluorescent properties onto alkenecontaining proteins (Song et al., 2008; Lim & Lin, 2011) . Upon synthesizing 4-(2-phenyl-2H-tetrazol-5-yl)benzoic acid for this purpose, X-ray diffraction quality ammonium salt crystals of the title compound were produced and we report herein on its crystal structure.
The molecular structure of the title compound is illustrated in Fig. 1 . The ammonium cation (N5) is located on a twofold rotation axis, and the carboxylic acid H atom (H1A), located on an inversion center, interacts with two inversion-related 4-(2-phenyl-2H-tetrazol-5-yl)benzoate ions ( Fig. 1 and Table 1 ). The conjugate acid/base O1Á Á ÁO1(Àx + 1, Ày À 2, Àz + 1) distance of 2.561 (3) Å is short, consistent with a strong negatively charge-assisted hydrogen bond (Gilli et al., 2009 (Chowdhury & Kariuki, 2006; Golic & Lazarini, 1975; Ichikawa, 1972; Nahringbauer, 1969; Perumalla & Sun, 2013) . Adjacent chains are linked via offset -interactions, forming layers parallel to the ab plane; see Fig. 3 [Cg1Á Á ÁCg3 i = 3.588 (2) Å , interplanar distance = 3.480 (1) Å , slippage = 1.121 Å ; Cg1Á Á ÁCg2 ii = 3.686 (2) Å , interplanar distance = 3.352 (1) Å , slippage = 1.384 Å ; Cg1, Cg2, and Cg3 are the centroids of the N1-N4/C7, C1-C6 and C8-C13 rings, respectively; symmetry codes: (i) x, y + 1, z; (ii) x, y À 1, z].
Synthesis and crystallization
The title compound was synthesized using procedures adopted from multiple literature reports (Song et al., 2008; Ito et al., 1976) . To a solution of 4-formylbenzoic acid (0.75 g, 5.0 mmol) in ethanol (50 ml) was added benzenesulfonohydrazide (0.86 g, 25 mmol) and the solution was stirred for 35 min. Water (200 ml) was then added and the beaker containing the reaction was placed in an ice bath to produce a precipitate, which was subsequently filtered off and dissolved in pyridine (30 ml). This was labeled solution A. In another flask aniline (0.47 g, 5.0 mmol) was dissolved in a solution consisting of water (4 ml), ethanol (4 ml), and concentrated HCl (1.3 ml). This solution was placed in an ice bath while a cooled solution of NaNO 2 (0.35 g, 5.0 mmol) in 2 ml water was added dropwise. This was labeled solution B. Solution A was then placed in an ice salt bath while solution B was added dropwise over 10 min under magnetic stirring. This solution was allowed to sit for 20 min, after which time it was extracted with ethyl acetate (3 Â 30 ml). Then 3 M HCl (250 ml) was added to the combined organic extracts and the mixture was stirred for 15 min. The organic layer was then collected, concentrated, and recrystallized from hot ethyl acetate to produce 0.235 g of light-pink crystals of 4-(2-phenyl-2H-tetrazol-5-yl)benzoic acid (17.7% yield).
1 H NMR (400 MHz, DMSO-d 6 ): 13.31 (br s, 1H), 8.27 (d, J = 8.7 Hz, 2H), 8.14 (d, J = 7.8, 2H), 8.12 (d, Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A view of the hydrogen bonding involving the ammonium cation. The hydrogen bonds are shown as dashed lines (see Table 1 ) and, for clarity, the C-bound H atoms have been omitted. A view along the a axis of the crystal packing of the title compound. The hydrogen bonds are shown as dashed lines (see Table 1 ) and, for clarity, the C-bound H atoms have been omitted. A view of the molecular structure of the title compound, showing the atom labeling. Displacement ellipsoids are drawn at the 50% probability level. The acidic H atom, H1A, is located on in inversion center, and unlabeled atoms of the anion are related to the labelled atoms by the inversion symmetry code (Àx + 1, Ày À 2, Àz + 1). Crystals of the title compound were prepared by dissolving 4-(2-phenyl-2H-tetrazol-5-yl)benzoic acid (30 mg) in 6 ml of a 2:1 solution of methanol-H 2 O. This gave a cloudy solution which became clear on the addition of 6 drops of 6 M NH 4 OH. The solution was allowed to sit in an open vial at room temperature, and yielded colourless prismatic crystals of the title compound after ca 10 d.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . 
Ammonium hydrogen bis[4-(2-phenyl-2H-tetrazol-5-yl)benzoate]
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 sigma (F 2 ) is used only for calculating Rfactor (gt). (7) 0.0318 (7 Symmetry codes: (i) −x+1, −y−2, −z+1; (ii) x+1/2, −y−1, z; (iii) −x+3/2, y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

